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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a.repty~be"time!y_filed 
after SIX (6) MONTHS from the mailing date of this communication. . 
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)E3 Responsive to communication(s) filed on 06 April 2005 . 
2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 25-47 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) I3 Claim(s) 26-36 is/are allowed. 

6) |EI Claim(s) 37-47 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 
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a)D All b)Q Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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Claim Rejections - 35 USC § 102 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 46, 47 are rejected under 35 U.S.C. 102(e) as being anticipated by Yu et 
al., US Patent No. 6,459,141 B1. 

Yu anticipates a MOS transistor, comprising: 
in fig. 1, a substrate comprising at least one trench isolation structure 12; 
a first doped region having a first indium concentration 20 adjacent to top corners of 
said trench isolation structure, col. 2, lines 10-28; and 

in fig. 2, a second doped region having a second indium concentration at a bottom of 
said trench isolation structure, concentration represented by the bottom tail of 26, col. 2, 
lines 28-45; 

wherein said first indium concentration is higher than said second indium concentration, 

profile in fig. 4, col. 2, line 46 - col. 3, line 18; 

limitations from claim 47, the MOS transistor of claim 46, in fig. 3, wherein said 
second doped region comprises a boron concentration, 4, col. 2, line 46 - col. 3, 
line 18. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 37-45 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Puchner in view of Noble. 

Puchner teaches an NMOS transistor having an improved narrow width Vt roll-off 
comprising: 

in fig. 2B, a substrate 200 that includes shallow trench isolation (STI) features which are 
comprised of a shallow trench 206 with sloped sidewalls and a bottom, in fig. 2C, an 
oxide liner 202 formed on said shallow trench sidewalls and bottom, and in fig. 2E, an 
insulator layer 220 formed on said oxide liner that fills said shallow trench and extends 
to a level that is above the top of said substrate, col. 4, lines 22-42; 

limitations from claim 39: the NMOS transistor of claim 26 wherein the depth of 
said shallow trench is about 1500 to 5000 Angstroms: 0.05 - 0.5 |xm, col. 3, lines 
38 - 62; 

limitations from claim 40: the NMOS transistor of claim 26 wherein said oxide 
liner has a thickness of about 50 to 300 Angstroms: 50-500 A; 
in fig. 2D, an active area formed between two adjacent shallow trenches in said 
substrate; said active area having an indium doped region that is adjacent to top comers 
of said shallow trenches, col. 3, line 62 - col. 4, line 9, wherein in the trench 206 has 
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sloping sidewalls which when implanted with indium, some ions are implanted on the 
edges of the sidewall adjacent to the top corners of said shallow trenches; 
a gate dielectric layer 202 formed on said active area; 

limitations from claim 38: in fig. 3, the NMOS transistor wherein said substrate is 
also comprised of a second p-type dopant in said active areas: boron, col. 4, line 
56 - col. 5, line 5. 

Puchner does not teach the extension of the gate layer, but Noble does. Noble 
teaches in fig. 3L-3M, an NMOS with a substrate 12, shallow trenches 14, an oxide 26', 
and (d) a patterned gate layer 16 formed on said fate dielectric layer wherein said gate 
layer extends over said adjacent shallow trenches, col. 6, lines 14-50; 

limitations from claims 41, 44: the NMOS structure, wherein said insulator layer is 
comprised of Si0 2 or a low k dielectric material; wherein said gate dielectric layer 
is comprised of Si02 or an upper high k dielectric metal oxide layer on a lower 
interfacial layer: Si0 2 , layer 26', col. 6, lines 14-27. 
Noble gives motivation in col. 1 , lines 46-60. It would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to recognize that combining 
Noble's process with Puchner's invention would have been beneficial because it helps 
control parasitic voltage threshold. 

For limitations of claim 37, the combination of Puchner and Noble would have the 
limitations of lines 10-12, wherein said active area having an indium doped region that is 
adjacent to top corner of said shallow trenches and extends under part of the gate 
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dielectric layer. This is due to the Indium implantation of Puchner being driven through 
the oxide 208 at the corners of the STI trench 206 in fig. 2D. When the subsequent 
processing of forming the oxide 220, and in Noble: in fig. 3E, the thermo-oxide col. 4, 
lines 27-54, the thermal cycles col. 5, lines 31-45, and the diffusion temperatures and 
the metallization contacts of col. 6, lines 28-37. 

All of these thermal cycles diffuse the indium from the silicon below the corners 
of the STI to extend underneath the gate dielectric layer. Proffered as evidence of 
diffusion is Wolf, V. I, pp. 251-61. on p. 250, the diffusion equation is listed in equation 
30 in which diffusion is dependent on Temperature. With the thermal cycles listed 
above, the Indium will diffuse to extend underneath the gate layer in the device 
according to the diffusion equation in the elevated temperature cycles. 

Examiner notes the limitations in claim 37, lines 12-13, "by performing an angled 
implant of indium ions" is a product-by-process limitation and not given patentable 
weight. 

Initially, with respect to claims a "product by process" claim is directed to the 
product per se, no matter how actually made, In re Hirao, 190 USPQ 15. See also In re 
Brown, 173 USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 324; In 
re Avery, 186 USPQ 161; In re Wertheim, 191 USPQ 90 (209 USPQ 554, does not deal 
with this issue); In re Fitzgerald 205 USPQ 594, 596 (CCPA); In re Marosi et al , 218 
USPQ 289 (CAFC); and In re Thorpe et al, 227 USPQ 964 (CAFC, 1985) all of which 
make it clear that it is the patentability of the final product per se which must be 
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determined in a "product by process" claim, and not the patentability of the process, 
and that, as here, an old or obvious product produced by a new method is not 
patentable as a product, whether claimed in "product by process" claims or not. Note 
that applicant has the burden of proof in such cases, as the above case law makes 
clear. 

Neither Puchner nor Noble specify for claims 39, the width of the shallow trench, 
in claim 42, the concentration of the indium, and the thickness of the indium range, for 
claim 43, the distance of extension of the indium region, and for claim 45, the thickness 
of the gate layer. However, the practitioner may optimize these dimensions. 

"Normally, it is to be expected that a change in temperature, or in concentration, 

or in both, would be an unpatentable modification. Under some circumstances, 

however, changes such as these may impart patentability to a process if the particular 

ranges claimed produce a new and unexpected result which is different in kind and not 

merely degree from the results of the prior art . . . such ranges are termed 'critical 

ranges' and the applicant has the burden of proving such criticality . . . More 

particularly, where the general conditions of a claim are disclosed in the prior art, it is 

not inventive to discover the optimum or workable ranges by routine experimentation." 

In re Aller 105 USPQ 233, 255 (CCPA 1955). See also In re Waite 77 USPQ 586 
(CCPA 1948); In re Scherl 70 USPQ 204 (CCPA 1946); In re Irmscher 66 USPQ 314 
(CCPA 1945); In re Norman 66 USPQ 308 (CCPA 1945); In re Swenson 56 USPQ 
372 (CCPA 1942); In re Sola 25 USPQ 433 (CCPA 1935); In re Dreyfus 24 USPQ 
52 (CCPA 1934). 
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Note that the specification contains no disclosure of either the critical nature of the 
claimed dimensions of any unexpected results arising there from. Where patentability is 
aid to be based upon particular chosen dimensions or upon another variable recited in a 
claim, the Applicant must show that the chosen dimensions are critical. In re Woodruff , 
919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

Allowable Subject Matter 

Claims 26-36 allowed. 

The following is an examiner's statement of reasons for allowance: in claim 1 , 
lines 5-13, with the limitations of the shallow trench with an insulator filled above the top 
of the substrate, a grove is formed of said shallow trench, active area with indium doped 
region that is adjacent to the grove, with the gate layer that extends over said adjacent 
shallow trenches. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to William M. Brewster whose telephone number is 571- 
272-1854. The examiner can normally be reached on Full Time. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




12 May 2005 
WB 



